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Introduction {#j_hukin-2017-0007_s_001}
============

Competitive anxiety and stress management are part of any kind of competitions. Competitive anxiety is a mental state which includes cognitive, somatic and emotional components ([@j_hukin-2017-0007_ref_005]; [@j_hukin-2017-0007_ref_007]; [@j_hukin-2017-0007_ref_012]; [@j_hukin-2017-0007_ref_021]). All these components affect how athletes handle stress ([@j_hukin-2017-0007_ref_012]; [@j_hukin-2017-0007_ref_015]).

There are many different factors such as age, gender, life experience, skill level ([@j_hukin-2017-0007_ref_004]; [@j_hukin-2017-0007_ref_017]), control of the situation ([@j_hukin-2017-0007_ref_007]) and self-confidence ([@j_hukin-2017-0007_ref_005]; [@j_hukin-2017-0007_ref_007]; [@j_hukin-2017-0007_ref_012]; [@j_hukin-2017-0007_ref_020]), which have an impact on competitive anxiety. Using different coping strategies can also influence the effects of stress symptoms (for example worry and heart rate). Stress can even be interpreted as facilitative and can play an important role in performing well in competitive situations ([@j_hukin-2017-0007_ref_005]; [@j_hukin-2017-0007_ref_012]; [@j_hukin-2017-0007_ref_013]).

Sports-related coping research has found that problem-focused strategies are associated with positive effects, while emotion-focused strategies and avoidance coping strategies are associated with negative effects ([@j_hukin-2017-0007_ref_003]; [@j_hukin-2017-0007_ref_009]). However, [@j_hukin-2017-0007_ref_011]) found that elite German table tennis players who used cognitive avoidance coping strategies during a match were more successful (they won more matches) compared to players who did not employ these strategies. In addition, avoidance coping was associated with less state anxiety after making performance errors compared to the use of problem-focused coping ([@j_hukin-2017-0007_ref_011]). Problem-focused coping strategies are targeted toward stressful situations and resolution of the problem, while avoidance coping protects against interfering thoughts and actions. Nevertheless, [@j_hukin-2017-0007_ref_018]) found that avoidance coping was better than problem-focused coping if the situation was uncontrollable, whereas problem-focused coping was better when there was the potential for control. Hence, in the [@j_hukin-2017-0007_ref_011]), elite German table tennis players' avoidance coping was associated with reduced state anxiety and better performance as the situation was uncontrollable and there was a low level of situational control. Supporting this fact, [@j_hukin-2017-0007_ref_008]) suggested that under certain circumstances such as low situational control, avoidance coping might be more effective in reducing stress than problem-focused coping. Another study by [@j_hukin-2017-0007_ref_001]) also supported the idea that copying style was a function of the type of a stressful event, where "stressful event" was defined as when an athlete felt worry or anxiety about an upcoming event, thus their focus was only on cognitive symptoms. Moreover, [@j_hukin-2017-0007_ref_001]) found that avoidance coping could be more common than problem-focused coping in certain stressful events in elite Chinese athletes.

[@j_hukin-2017-0007_ref_006]) studied Greek elite male swimmers' precompetitive anxiety and coping strategies during competition. Specifically, the participants of the study completed a short test of anxiety intensity and direction before their competition and a coping questionnaire after their event. According to the findings, the intensity of cognitive anxiety had low to moderate correlation with a coping approach (problem-focused strategies, however, only planning was significant) and a low to moderate positive relationship with avoidance coping strategies (none of which were statistically significant).

In another study, [@j_hukin-2017-0007_ref_014]) examined how coping strategies related to the level of intensity and direction (debilitative or facilitative) of anxiety of sports. British university athletes had to recall a recent stressful situation in their sport, the coping strategies that they used and the intensity and direction of their anxiety symptoms. The perception of facilitative cognitive anxiety (facilitative direction of anxiety) was related to problem-focused coping, while high levels of cognitive intensity were related to emotion focused coping and avoidance.

Based on the [@j_hukin-2017-0007_ref_014]), our assumption was that table tennis players with high cognitive competitive anxiety intensity would report greater use of emotion-focused and avoidance coping strategies compared to those with low cognitive competitive anxiety intensity. Furthermore, gender differences were expected between the level of anxiety and the preferred coping style.

Material and Methods {#j_hukin-2017-0007_s_002}
====================

Participants {#j_hukin-2017-0007_s_002_s_001}
------------

One hundred and two (102) competitive table tennis players aged 10 to 60 (80 males and 20 females) from the United States participated in the study. The participants' table tennis level was mainly intermediate based on the American ranking system. Intermediate players' rankings were between 1000 and 1700 and advanced players were between 1700 and 2200.

Measures {#j_hukin-2017-0007_s_002_s_002}
--------

The relationship of competitive anxiety and coping strategies in sport was studied based on a quantitative method of research using the SPSS (Statistical Package for the Social Sciences) program for statistical analysis. The study examined how independent variables (competitive cognitive anxiety intensity factors) influenced dependent variables (coping strategies). Furthermore, gender differences in the different use of coping strategies as well as the intensity and direction of competitive anxiety were investigated.

Procedures {#j_hukin-2017-0007_s_002_s_003}
----------

The athletes were verbally invited to participate at table tennis tournaments in the USA and were asked to complete a demographic information sheet and the Revised Competitive State Anxiety Inventory-2 (CSAI-2-R; [@j_hukin-2017-0007_ref_002]) a minimum of 30 and maximum of 90 min before the start of the competitive event. The timing of the inventory administration might have had an effect on the athletes' game, although the researchers did not receive any negative feedback, comments or complaints from the participants. Additionally, participants were asked to complete the Modified Cope questionnaire (MCOPE; [@j_hukin-2017-0007_ref_003]) 15 min after their match.

The participants were protected following the ethical standards taken from the APA Code of Conducts (2003). Informed consent documents emphasizing confidentiality were given to each participant and discussed in detail prior to the questionnaires. Assent information was included to participants that were minors. Furthermore, a consent form was given to participants who were over age 18 and to the minors' parents/guardians. The researchers verified that the participants understood the documents and the research procedures.

Statistical Analysis {#j_hukin-2017-0007_s_002_s_004}
--------------------

One-way ANOVA was used to examine how independent variables (competitive cognitive anxiety intensity factors) influenced dependent variables (coping strategies). Competitive anxiety intensity factors (high/low intensity) were the dependent variables and the 12 coping strategies were dependent variables. The 12 coping strategies were active coping, seeking social support for instrumental reasons, planning, increasing effort, suppression of competitive activities (these are problem-focused strategies), seeking social support for emotional reasons, denial, humor, venting of emotion, self-blame, wishful thinking (they are known as emotion-focused strategies) and behavioural disengagement (it is classified as avoidance coping).

Using the median of the competitive cognitive anxiety intensity scores, two grouping variables created for each ANOVA (high/low intensity). Participants who had exactly the same score as the median were taken out from the sample (i.e. 13 athletes). The cognitive anxiety intensity median was 20.00. Therefore, those who had lower intensity scores than the median were put into a low intensity category (N = 48), while those who had higher scores than the median were placed into a high intensity category (N= 54).

A t-test was used to examine gender differences in the different use of coping strategies as well as the intensity and direction of competitive anxiety.

Results {#j_hukin-2017-0007_s_003}
=======

The high cognitive anxiety intensity group used significantly more (*p* ≤ 0.05) avoidance coping (behavioural disengagement) compared to the low cognitive anxiety intensity group. Moreover, athletes in the high cognitive competitive anxiety intensity group used significantly more (*p* ≤ 0.01) denial coping strategies (emotion focused coping) compared to athletes who were in the low cognitive anxiety group ([Table 1](#j_hukin-2017-0007_tab_001){ref-type="table"} and [Figure 1](#j_hukin-2017-0007_fig_001){ref-type="fig"}).

Table 1Significant differences between high and low cognitive anxiety groups in the frequency of the use of emotion focused coping and avoidanceHigh Cognitive Anxiety IntensityLow Cognitive Anxiety Intensity*MeanStd ErrorMeanStd Errordfdf errorFp*Seeking social support12.594for instrumental reasons0.81910.5400.6281963.9590.049[^\*^](#j_hukin-2017-0007_fn_002){ref-type="table-fn"}Seeking social support11.789for emotional reasons0.80510.1270.6171962.6860.105Behavior disengagement7.8070.5346.0900.4101966.5040.012[^\*^](#j_hukin-2017-0007_fn_002){ref-type="table-fn"}Self-blame11.7450.71411.8790.5471960.0220.881Planning13.7480.68314.7970.5241961.4840.226Suppression of competitive activities11.0830.70512.0940.5401961.2950.258Venting of emotions9.8090.7237.9100.5551964.3420.040[^\*^](#j_hukin-2017-0007_fn_002){ref-type="table-fn"}Humor9.3720.7998.8800.6121960.2390.626Increasing Effort15.3410.61416.3250.4711961.6180.206*Wishful thinking*11.9880.73710.8860.5651961.4080.238*Active coping*14.3040.66114.7900.5061960.3410.561*Denial*9.6740.5527.6580.4231968.3890.005[^\*\*^](#j_hukin-2017-0007_fn_001){ref-type="table-fn"}[^1][^2]

Figure 1Significant differences between high and low cognitive anxiety groups in the frequency of the use of emotion focused coping and avoidance

Results from the study showed that gender differences did exist in cognitive anxiety intensity and direction. Women rated their cognitive anxiety higher than their male counterparts ([Table 2](#j_hukin-2017-0007_tab_002){ref-type="table"}). However, researchers could not verify any significant gender differences in copying style.

Table 2Significant gender differences in cognitive anxiety intensity and directionGenderNMeanSDtpCognitive AnxietyMale8020.256.08-2.070.041[^\*^](#j_hukin-2017-0007_fn_003){ref-type="table-fn"}FemaleIntensity2023.729.54Cognitive AnxietyMale78-1.7110.522.340.021[^\*^](#j_hukin-2017-0007_fn_003){ref-type="table-fn"}DirectionFemale22-8.2214.49[^3][^4]

Discussion {#j_hukin-2017-0007_s_004}
==========

The present study examined the relationships between cognitive competitive anxiety intensity and coping strategies in table tennis players. Our study found significant difference between low and high cognitive competitive anxiety groups with regard to the use of coping strategies.

A significantly higher use of avoidance coping in the high cognitive anxiety group compared to low cognitive competitive anxiety group is congruent with the results of the [@j_hukin-2017-0007_ref_006]). They also found low to moderate positive correlations between avoidance coping and the intensity of cognitive anxiety in competitive male swimmers even if their result was not statistically significant. Furthermore, [@j_hukin-2017-0007_ref_006]) examined only approach coping (problem-focused coping) along with avoidance coping and their study did not include emotion-focused coping strategies. Additionally, only male swimmers were surveyed in their research and their sample size was limited. The use of the Mental Readiness Form to assess pre-competition anxiety (MRF-3, [@j_hukin-2017-0007_ref_019]) considering the validity of a single instrument is also questionable. Hence, although our result is congruent with the one reported in the [@j_hukin-2017-0007_ref_006]), our study highlights the possibility of some relationship between avoidance coping and a high level of cognitive anxiety even if we cannot make further generalizations based on this result.

In certain conditions, avoidance coping can be effective in the short term ([@j_hukin-2017-0007_ref_010]) and might be a more effective coping strategy than approach coping (problem-focused coping) ([@j_hukin-2017-0007_ref_008]). Yet, in a long-term perspective, problem-focused coping was positively related to, whereas avoidance was negatively related to, satisfaction, enjoyment and desire to continue ([@j_hukin-2017-0007_ref_010]). This might imply that avoidance coping can be effective during table tennis competition, but not in the long term. When referring to the [@j_hukin-2017-0007_ref_011]), it is important to note that they did not measure the perceived control of athletes' emotions during the competitive event. When athletes interpret their anxiety as facilitative, they might assume feeling greater control, while interpreting their anxiety as debilitative might assume they feel less control. This study's results also contradict the [@j_hukin-2017-0007_ref_018]) which suggested different use of coping strategies as a function of perceived control. According to them, approach coping (problem-focused coping) is preferable when stressful situations are perceived as highly controllable, while avoidance coping is more frequently used when there is low perceived control. However, in our study we did not find a significant difference in the effectiveness of these factors.

One of the key factors in determining effective coping strategies is how athletes interpret their anxiety (facilitative or debilitative) which in turn can help them cope with stress more effectively and assist in the choice of most appropriate coping strategies (problem-focused, emotion-focused or avoidance coping) in the competition environment.

It is essential to point out that [@j_hukin-2017-0007_ref_014]) and [@j_hukin-2017-0007_ref_006]) study participants were British and Greek, respectively. Thus, our results (obtained in US residents) could be different by virtue of cultural differences. Based on previous studies, cultural differences could influence coping strategies and perceived controllability ([@j_hukin-2017-0007_ref_016]).

Another finding of the present study concerned gender differences that did exist in cognitive anxiety intensity and direction. Women rated their cognitive anxiety higher and more negatively compared to male athletes; however, there were significant differences between the number of men (N = 80) and women (N = 22) in the sample, which could distort the results.

This study has several limitations. First, because of the nature of the sample, we can only apply the results to table tennis. Nevertheless, this can also be an opportunity for other sports to compare their results with table tennis. Second, our research did not focus on a particular age group or level per se, therefore, the group of participants is not homogenous in regard to age and sports level of the table tennis players in this study's sample. This could limit some elements for generalization and practical implications. However, it is important to highlight that in the American table tennis tournament system, the age range and sporting level of the participants are typically very wide. Thus, it was very hard to control our sample's homogeneity and ensure a sufficient number of participants in the study.

Future research should repeat this study with a more homogenous sample. Thirdly, the research did not include the factor of winning and losing. It did not take into consideration whether the athletes won or lost when they completed the post-match Modified Cope questionnaire (MCOPE; [@j_hukin-2017-0007_ref_003]) to define what coping strategies were most successful in a competitive environment. Furthermore, the findings do not allow us to draw correlational or causal relationships between anxiety intensity, direction and coping strategies.

The results suggest that there is some connection between cognitive competitive anxiety intensity and coping strategies. They indicate that cognitive competitive anxiety intensity might predict what kinds of coping strategies athletes would use during competition.

Based on our findings, coaches and sport psychologists should assess their athletes' level of cognitive anxiety to help them develop effective coping strategies and appropriate stress management techniques. Furthermore, gender differences in competitive anxiety should be considered as well. Confidence and arousal management strategies such as positive self-talk imagery and deep breathing should be taught to athletes to assist them to cope with their competitive anxiety successfully. Additionally, our study also points out that anxiety responses are normal in stressful situations such as competitions and can even be facilitative.

We want to thank all the table tennis players who participated in our study. This project could, literally, not have happened without them. We would like to say a big thank you for Stephanie Buck for her help in researching the literature.

[^1]: p≤ 0.01

[^2]: p≤ 0.05

[^3]: *p*≤0.01

[^4]: *p*≤ 0.05
